The generation of landfill leachate occurs due to the degradation of solid waste by the presence of microorganisms. The bioassays allow to understand the relationship between the medium and the leachate, determining the lethal concentration capable of inhibiting 50% of test organisms (LC50), the lowest concentration with observed deleterious effect (LOEC), and the highest concentration without observed deleterious effect (NOEC). This work aimed to determine the impact of landfill leachate on germination and development of radicle and aerial part of cucumber (Cucumis sativus) on two substrates. The design was completely randomized and 6 treatments with increasing doses (leachate + deionized water): T1 = 3.125% + 96.875%; T2 = 6.25% + 93.75%; T3 = 12.5% + 87.5%; T4 = 25% + 75%; T5 = 50% + 50% and T6 = 100% leached, and the control (TC) with 100% deionized water, both in triplicates for filter and soil paper substrates. Cucumber tolerance to leachate was identified. It was not possible to determine the LC50 from the treatments, however the 50% and 100% doses inhibited the germination by 83% and 100%, and the NOEC and LOEC values were identified in treatments 12.5%/25% and 25%/50% on filter paper and soil, respectively.
Introduction
The intense generation of urban solid waste (USW) presents a risk situation due to the generation of leachate. After the promulgation of the National Policy on Solid Waste, the environmentally correct disposal of USW is the sanitary landfill, but this one has as levied leachate that accumulates in open tanks. Due to the complex and heterogeneous characteristics of USW, such as organic matter (paper, cardboard, wood branches) and inert materials (plastics, glass, metal, etc.) (CARVALHO et al., 2006) . Special attention should be given to the leachate generated in landfills, as it is a potentially polluting liquid that can attack nearby natural resources if it is not treated and discarded in a careful and controlled way (SALEM et al. 2008) .
The generation of leachate occurs due to the degradation of solid residues by the presence of microorganisms, most of them bacteria acting on aerobic or anaerobic metabolism, characterized by the existence and absence of oxygen, respectively; Besides these, the environmental conditions, characteristic of the residues and precipitation contribute to a greater or lesser volume of leachate (IPT, 1995) .
For landfill leachates, several treatment methods have been studied. Omar and Rohani (2015) discussed a wide review on the subject, presenting methodology, advantages and disadvantages. According to the authors, there is a need to expand knowledge in all aspects about landfills.
The characterization of landfill leachate identifies and quantifies the chemical substances and physical characteristics of the landfill. However it is not possible to infer its direct impact on the ecosystem. For this, it is necessary to use bioassays or biotests of phytotoxicity that are presented as an important tool in the study of the relationship between living beings and the chemical components of the environment in which they are inserted and the genotypic, physiological and morphological consequences of this interaction. These tests can be used for environmental monitoring (DE SERES, 1978 , apud FISKEJO, 1985 , studies of the contamination of ecosystems, allelopathy, amongst others.
There are laboratory tests carried out under specific and controlled experimental conditions, aiming at estimating the toxicity of substances, agricultural, industrial and domestic effluents, medicines, chemicals in general and environmental samples (water or sediments), as well as evaluating the resulting synergistic effects and antagonists (FLOHR et al., 2005; COSTA, et al., 2008) .
Germination bioassays with plants are advantageous, since they are sensitive to several chemical compounds, such as pesticides, soil samples and organic substances amongst others (STEINKELLNER et al., 1998) . Further advantages are the ease of storage and manipulation of plants, good chromosomal conditions, good correlation with other types of tests (FISKESJÖ, 1985) , relatively simple methodologies, good reproducibility and repetition, fast results and low costs (LOPEZ et al., 2008) .
For this, bioassays are performed in different test organisms. Germination tests are performed to determine the potential effect of a pollutant. To assess the concentration / lethal dose capable of causing death or inhibition in 50% of test organisms (LC50), it is also possible to determine the lowest concentration where the pollutant effect is observed (LOEC), as well as the highest concentration in which no deleterious effect (NOEC) (ADAMS et al., 2002; BAEZ e GRANADOS, 2004) .
The Organization for Economic Cooperation and Development (OECD), lists a species list for this type of trial, among which is cucumber (Cucumis sativus) (OECD, 2003) . In view of this, the present work aims to determine the impact potential impact of landfill leachate on the germination and development of radicle and aerial part of cucumber (Cucumis sativus).
Material and methods

Materials
The implantation and conduction of the tests took place in the Multidisciplinary 
Methods
Physical-chemical characterization of landfill leachate.
The physicochemical characterization was performed according to the method of the American Public Health Association (APHA, 2005) . The following parameters were characterized: electrical conductivity (EC), pH and total dissolved solids (TDS), through direct reading of a waterproof multiparameter PCS Testr 35; and chemical oxygen demand (COD) using the closed reflux colorimetric method of digestion of the samples with a Tecnal TE-021 dry block digester, followed by reading the samples in a Hach DR 5000 spectrophotometer.
The determination of cations and anions was performed by ion chromatography.
Samples of landfill leachate were diluted 1000 times and then filtered with syringes coupled to fiberglass filters with 0.22 μm pore size to avoid clogging with particulate matter. The filtered material was placed in vials of a Dionex ICs 3000 ion chromatography system. The apparatus was equipped with an IonPac CS16 analytical column (3.0 x 250 mm) preceded by two pre-columns.
The cation suppressor used was 300 CSRS (2.0 mm). The equipment also has an IonPac AS 23 analytical column (2.0 x 250 mm) preceded by a guard column and an anion suppressor (SRS 2 mm). In the mobile phase testing, the cations used for detection were methyl sulfonic acid ( (Table 1) .
Effect on germination and development of Cucumber (Cucumis sativus) roots -direct impact.
The experimental dynamics followed a completely randomized design developed in two groups: test and control. For the test group, six treatments were applied with increasing doses in a ratio of 50% of landfill leachate, as follows (Aragão et al., 2008 Almeida et al., 2011 : T1 = 3.125% leachate + 96.875% deionized water; T2 = 6.25% leachate + 93.75% deionized water; T3 = 12.5% leachate + 87.5% deionized water; T4 = 25% leachate + 75% deionized water; T5 = 50% leachate + 50% deionized water; T6 = 100% leachate; and control (TC) = 100% deionized water. All treatments were performed in triplicate.
In conducting the study, 20 seeds of cucumber (Cucumis sativus) were divided in Petri dishes (9.5 cm in diameter) with qualitative filter paper substrate (porosity 1 μm) and moistened with 4.0 ml of the sample solutions. To ensure moisture throughout the test, the Petri dishes were wrapped with transparent parafilm and later placed in a germination chamber at temperature (25 ± 2 °C); photoperiod (12 hours light / 12 hours dark) and total run time of 168 hours (BRASIL, 2009 ). These conditions were obtained with the use of a Thelga TF34 BOD chamber, where the container dishes were prepared.
Effect on germination and development of Cucumber (Cucumis sativus) -indirect impact.
For this assay the methodology of Lopes (2010) was adapted, where 50 mL plastic containers were filled with 50 g of sandy soil moistened with 17.5 mL of solution (landfill leachate + deionized water), according to the same treatments applied in the direct impact test. Seeds were then sown where 10 (ten) cucumber seeds were placed at diametrically equal distances above the soil. Soon after sowing, the plastic containers were covered with parafilm (to minimize possible losses of humidity), after incubation in a germination chamber, BOD type, for 120 h at a temperature of 25 ± 2 o C, photoperiod (12 hours of light / 12 hours of dark) (BRASIL, 2009).
The soil used in the test was physico-chemically characterized according to the method recommended by the Brazilian Agricultural Research Company -EMBRAPA (1997) ( Table 2) .
The experimental design, doses and test procedures followed the same protocol as for the direct impact test.
Evaluation and Statistical Analysis 36
At the end of the experimental period the following parameters were evaluated: number of seeds germinated and not germinated, and length of roots (USEPA, 1996; OECD, 2003 After physical examination and obtaining the means values of variables, these were submitted to the Lilliefors test of normality and Cochran-Bartlett test to determine homogeneity.
The Scott-Knott test was used to analyze the significance between treatments at 5% probability.
To determine the correlation between the parameters and the concentration of pollutant (landfill leachate), we used the Pearson correlation coefficient (r) and the t-test for significance at p < 0.05 (ACHEN, 1977; ALDRICH, 1995) .
The statistical analyzes were performed with the assistance of the program Assistat 7.7
(SILVA & AZEVEDO, 2016), and the graphs constructed using Microsoft Excel 2013.
Results and discussion
The physical-chemical parameters presented in Table 1 It is observed (Table 2) that the pH value (7.50) represents a proximity to the neutrality.
This characteristic guarantees the availability of the nutrients present in the soil. Silva and Ranno (2005) state that the problems of an acid soil are related to the lower availability of nutrients and, mainly, to the occurrence of Al 3+ toxicity, whose severity is dependent on the pH value, but becomes practically null above of pH 5.5 values. The analyzes carried out in the soil (Table 2) for the indirect impact test show that it has physico-chemical characteristics that guarantee an adequate environment for the development of the study, assuring that no changes in the characteristics of the species occur due to soil influence.
Comparing the data from Table 1 uppercase and lowercase letters in the column do not differ from each other by the Tukey test at 5% probability. TC: control treatment; T1 -dose 3.125% leachate + 96.875% deionized water; T2 -dose 6.25% leachate + 93.75% deionized water; T3 -dose 12.5% leachate + 87.5% deionized water; T4 -25% leachate solution + 75% deionized water; T5 -dose 50% leachate + 50% deionized water; T6 -100% leachate dose).
The germination test with the different substrates presented homogeneous but divergent results between the two media. When the substrate was filter paper, an abrupt reduction in germination was observed from the treatment with 50% of leachate (T4), which represented a reduction of approximately 83% in relation to the control treatment. However, for the soil substrate assay, a marked reduction occurs from the introduction of the 100% treatment in which the germination is zero. In both substrates it was not possible to determine the LC50 from the doses tested.
Considering the high salinity of landfill leachate (Table 1) , it can be said that this characteristic associated with the presence of other components, such as aluminum, in the T1 -dose 3.125% leachate + 96.875% deionized water; T2 -dose 6.25% leachate + 93.75% deionized water; T3 -dose 12.5% leachate + 87.5% deionized water; T4 -25% leachate solution + 75% deionized water; T5 -dose 50% leachate + 50% deionized water; T6 -100% leachate dose).
The analysis of the results (Figure 2 ) for the substrate filter paper allows to identify significant effect on the growth of the radicle from the treatment 25% ( From the interpretation of the results of the test whose substrate is soil (Figure 2) , it was possible to determine the treatment 50% (T5) as the one corresponding to the value of CEO and that the treatment caused a reduction of approximately 77%. It is further obtained that the 25% (T3) treatment is defined as the CENO.
According to Ribeiro et al. (2009) salinity, is the situation of excess soluble salts, exchangeable sodium or both, which affects plant development. The most easily observed effect of salinity on plants is the reduction in growth due to nutritional imbalances (Ferreira et al., 2001) . Nascimento et al. (2011) affirm that inhibition occurs in the growth of the root system under saline
conditions. An excess of sodium salts, for example, cause widespread reduction of plant growth .
Other elements added to the culture medium may interfere with the development of rootlets. According to Kochian et al. (2004) , the main and first effectof aluminum on vegetables is reduction of root growth, the inhibition of cell stretching and expansion and then cell division.
This effect of aluminum can be caused by the accumulation of lignin in the roots, stiffening the cell walls and preventing the root elongation (Peixoto et al., 2007) . and lowercase letters in the column do not differ from each other by the Tukey test at 5% probability. TC: control treatment; T1 -dose 3.125% leachate + 96.875% deionized water; T2 -dose 6.25% leachate + 93.75% deionized water; T3 -dose 12.5% leachate + 87.5% deionized water; T4 -25% leachate solution + 75% deionized water; T5 -dose 50% leachate + 50% deionized water; T6 -100% leachate dose).
Also interpreting the development of cucumber, the comparison between hypocotyl length and root length confirms the significant negative influence of the landfill leachate on both substrates. Franco et al. (2017) studied the effect of landfill leachate on the germination and development of lettuce (Lactuca sativa L.) radicles, pointing out the greater effect due to high salinity of the pollutant. However, it is known that the effects of aluminum are intense on cucumber. Steinkellner et al. (1998) and Lopez et al. (2008) state that germination bioassays with plants are advantageous because they are sensitive to several chemical compounds, such as pesticides, soil samples and organic substances, amongst others. However, the results obtained in the present study, it can be affirmed that it is important that the tests are also performed in different media.
Conclusion
The ecotoxicity tests performed in this study demonstrated a high tolerance of cucumber to the application of landfill leachate.
It was not possible to determine the LC50 value from the tested dosages. However, it was identified that the 50% and 100% doses for the filter and soil substrates caused a sudden inhibition in germination of approximately 83% and 100%, respectively.
The NOEC and LOEC values for the substrate filter paper were identified in the treatments 12.5% and 25% respectively. Additionally, when the substrate was soil, treatments 25% and 50% corresponded to NOEC and LOEC.
